INTRODUCTION
In recenit years, renewed interest has been shown in the area of translocation of organic compounds in the phloem, both from the standpoint of mechanism and species of molecules transported. Several reviews concerning the subject have appeared including the critical discussions of Arisz (1) and Crafts (3) , the anatomical review of Esau et al. (6) . and the comprehensive treatment of the subject by Sw%vanson (10) . In addition, Zimmermann (15, 17, 18) has reviewed the special aspect of carbohydrate transport in trees. One of the hypotheses propose(l in these andl other discussions, suggests that sucrose and sucrose-containing oligosaccharides are the major transport compounds in most higher plants. In addition, it has been proposed that the hexoses found in bark tissue result primarily from interconversions of the transport molecules. During the 1930's Mason and Maskell (8) , in their work with cotton, and Engard (5) , studying raspberry, inferred that sucrose was the major transport compound in the phloem together with secondary amounts of hexose. This conclusion was based on quantitative measurement of the ratio of reducing to non-reducing sugars in bark tissues. Unfortunately, such measurements may bear little or no relation to circumstances existing in the transport stream. Quite recently two somewhat more elegant methods have been developed to (listinguish between molecules in transit and those in ambient pools. One of these is based on the premise that the so-called sieve-tube exudate is a valid sample of the translocation stream. Early exudate analvsts such as Moose (9) report the presence of reducing sugars, but these studies are of questionable validitv owing to the methods used for carbohydrate identification and the absence of sufficient precautions to prevent chemical changes. Recent applications of this technique, such as those of Kennedy and Mittler (7), Wanner (13), Ziegler (14) , and Zimmermann (16) , are much more reliable. Zimmermann (18) Although the above study casts somlle (loul)t on the sucrose-oligosaccharide transport theory, the subsequent work of Swanson an(l El Shishin) (11) appears to support the hypothesis. They postulated that C14-labeled glucose and fructose found in the bark were produced by hydrolysis of the translocated sucrose and consequently the ratio of C14-glucose to C14-fructose should be unity. Further, the ratio of C14-hexose to C14-sucrose should decrease in the phloem with distance from the supply. These proposed relationships were shown to exist in grape (11) .
The two experiments which follow extend the ap- The seeds were germinated in moist vermiculite and the seedlings subsequently transferred to blackpainted, aluminum foil-wrapped Mason Jars containing aerated nutrient solution of the following composition: 1 X 10-3 mole KH2PO4; 5 X 10-3 mole Ca(NO3)2; 2 X 10-3 IMlole MgSO4; 5 X 10-3 mole KNO,; 4.6 X 10-5 mole H3BO3; (0.5 ppm B):
9.2 X 10-6 mole MInCl.,; (0.5 ppm Mn); 8.1 X 10-7 mole ZnSO,: (0.05 ppm Zn); 2.9 X 10-7 mole CuSO4 * 5H20: (0.018 ppm Cu); 5.7 X 10-7 mole NaMoO,; (0.055 ppm Mo), and 1 X 10-4 mole EDTA-Fe (5 ppm Fe).
The controlled environment room was operated on a photoperiod of 14 hours of light and 10 hours of darkness. The temperature was maintained at 25 C during the light period and 19 C during the dark period. Light was supplied by 36 cool white, 96T8 fluorescent tubes and 10 sixty-vatt tungsten bulbs. This produced approximately 1,000 ft-c of illuminance, measured 7 inches above the table.
The experimental plant was selected 35 days after the seed was sown and had four fully expanded trifoliate leaves. It measured 22 cm from cotoyledonary nodes to the tip. The C14 was supplied to the most recently expanded trifoliate leaf.
In each of the experiments C14-labeled CO, was generated in a closed system patterned after that of Swanson and El Shishiny (11) . In this arrangement, carbon dioxide can be released, circulated through the leaf chamber, and any excess absorbed in sodium hydroxide, without opening the system.
The total amount of radioactive carbon used varied with the experiment. A total of 1.3 millicuries of C14 was used for the raspberry experiment and 1.8 millicuries for the soybean. Sufficient carrier BaCO3 was added to the radioactive material to produce an initial carbon dioxide concentration of 1.5 % in the atmosphere circulating through the system. This totaled 172 ml of carbon dioxide. Carbon 14 exposure was terminated at the end of 1 hour in the raspberry experiment and after 35 minutes in the soybean experiment. In each experiment, activity was detectable at this time, 10 cm above and below the supply leaf using a 1.5 mg/cm2 geiger tube attached to a Nuclear-Chicago Model 2612 rate meter.
At the end of the exposure period, each plant was sectioned, the bark separated from the xylem, and treated essentially as described by Swanson and El Shishiny. To insure minimal biochemical changes in the material, the bark and xylem samples were frozen in liquid nitrogen within 10 minutes after removal from the plant. The tissues were subsequently lyophilized and stored in glass ampoules until the time of analysis.
Preparatory to analysis, a sample was ground in a micro-mortar and, when possible, the entire sample used. (4) .
Since the raffinose-family oligosaccharides remained near the origin of the chromatograms under the conditions described above, several samples from each experiment were chromatographed using butanol, acetic acid, and water (3: 3: 2). This solvent system separates the raffinose-family oligosaccharides from each other and from sucrose. Half of each chromatograin was spotted with known raffinose. Since a commercial supply of stachyose was not available, an 80 % ethanol extract of soybean seeds was spotted on the same half of the chromatogram with the raffinose. Soybean seeds contain relatively large amounts of stachyose.
Counting was done with a Nuclear-Chicago Model 161A Scaler equipped with a 1.5 mg/cm2 end window geiger tube shielded with a Model 3035 sample holder. An explanation for the lack of agreement between the soybean data reporte(d here and that of Vernon and Aronoff (12) is not readily available. Examination of the published radioautograph of one of their chromatograms suggests the possibility that there was some overlapping of sucrose and glucose spots. For this reason it may have been difficult to accurately assess the radioactive glucose fraction.
Analyses -of raspberry and soybean for the presence of raffinose family oligosaccharides were made. Both species contained raffinose in stem and leaf tissues. The amount detected was so small that spray reagents did not react in sufficient quantity to be observed. Identification was, therefore, made by radioautography. A second radioactive band slightly above raffinose was also found. However. this second band did not coincide with the so-calle(d soybean seed stachyose spot on the chromatogram. Until a pure source of stachyose is obtained, identification is uncertain; it appears that stachyose is not present in the leaves or stems of eitheer raspberry or soybean. In conclusion, it is strongly suggested from evidence from the present study that sucrose is the major transport sugar in raspberry and soybean. In addition, small amounts of raffinose probably are translocated in the phloem. The radio-glucose to radiofructose ratios imply that these sugars are derived primarily from hydrolysis of sucrose.
SUMMARY
To test the hypothesis that sucrose is the primary form in which carbohydrate is translocated in soybean and raspberry, experiments were performed using the approach of Swanson and El Shishiny (11) . Glucose and fructose were radio-chemically equal; the ratio of sucrose to hexoses increased with translocation distance. These relationships support the hypothesis that sucrose is translocated and that the glucose and fructose found in the phloem result from hydrolysis of sucrose.
Small amounts of the oligosaccharide raffinose also were found in both raspberry and soybean. A radioactive substance with an Rf slightly smaller than 4 
